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Abstract 

Background: People who suffer from psychiatric disorders are burdened with a high prevalence of chronic illnesses 
and pain, but evidence on pain prevalence among adolescents with psychiatric disorders is scarce. The aim of this 
study was to investigate the frequency and location of self-reported chronic pain and pain-related disability in 
adolescent psychiatric patients. 

Methods: This study was part of the larger Health Survey administered at the Department of Child and Adolescent 
Psychiatry (CAP) at St. Olav's University Hospital, in Trondheim, Norway. All patients aged 13-18 years who visited 
the CAP clinic at least once between February 15, 2009 and February 15, 201 1 were invited to participate. A total of 
717 (43.5% of eligible/invited patients) participated; of these, 566 were diagnosed with one or more psychiatric 
disorders. The adolescents completed a questionnaire, which included questions about pain and pain-related 
disability. Clinical diagnoses were classified by a clinician according to International Statistical Classification of 
Diseases and Related Health Problems, 10th revision criteria. 

Results: In adolescents with psychiatric disorders, 70.4% reported chronic pain, and 37.3% experienced chronic pain 
in three or more locations (multisite pain). Chronic musculoskeletal pain was the most prevalent type of pain 
(57.7%). Pain-related disability was found in 22.2% of the sample. The frequency of chronic pain and multisite pain 
increased with age, and girls reported a higher frequency of chronic pain, multisite pain and pain-related disability 
than boys did. There was an increased risk of chronic pain among adolescents with mood or anxiety disorders 
versus those with hyperkinetic disorders, yet this was not present after adjusting for sex. Comorbidity between 
hyperkinetic and mood or anxiety disorders involved an increased risk of pain-related disability. 

Conclusions: In this study, seven out of 10 adolescents with psychiatric disorders reported chronic pain. These 
findings indicate the importance of early detection of chronic pain in adolescents with psychiatric disorders, to 
provide targeted treatment and reduce poor long-term outcomes. 
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Background 

In Norway, approximately 8% of children and adolescents 
between 3 and 18 years meet the criteria for one or more 
psychiatric disorders that require treatment [1]. Starting 
from 12 years of age, females represent two-thirds of the 
adolescents diagnosed with a psychiatric disorder, and a 
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similar ratio is seen in those who receive psychiatric treat- 
ment. Disorders such as anxiety, depression, and eating dis- 
orders are more common among girls than among boys, 
while hyperkinetic and conduct disorders are more com- 
mon among boys than among girls [1]. Furthermore, it is 
well known that people who suffer from psychiatric disor- 
ders are burdened with a high prevalence of chronic ill- 
nesses and pain [2-4]. In two literature reviews, the authors 
found that about 50 - 65% of depressed adult patients 
reported pain [3,5], but evidence on pain prevalence among 
adolescents with psychiatric disorders is scarce. In the 
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general population, chronic pain affects about 18% of chil- 
dren and adolescents (6-15 years of age) in Norway [6]. 
Pain prevalence rates are generally higher in females than 
in males and increases with age [7-10]. Furthermore, pain 
prevalence has been linked with low socioeconomic status 
(SES), but the findings are conflicting [7]. 

There is evidence that psychiatric disorders may in- 
crease pain intensity through a central pain modulation 
system, where the physiological bases of depression and 
pain share some of the pathways in the central nervous 
system [3]. Anxious patients may also interpret pain as 
being more intense than do non-anxious patients [11]. 
The presence of chronic pain makes it difficult to 
recognize and treat potential psychiatric disorders, and 
therefore this delay may worsen the prognosis of psychi- 
atric disorders [3]. 

Psychiatric disorders and chronic pain, both separately 
and as comorbid conditions, impair the daily lives of 
those affected. In a large Norwegian population-based 
study, approximately 80% of the adolescents who 
reported pain in any location also reported disability in 
daily functioning [12]. Adolescents who experience pain 
often or who have mental health problems have lower 
school attendance rates and may have reduced academic 
performance compared with those without these condi- 
tions [13,14]. 

To our knowledge, no previous studies have examined 
pain prevalence, pain location and perceived pain- 
related disability across different psychiatric disorders in 
adolescence. 

We investigated the frequency and location of self- 
reported chronic pain and pain-related disability among 
adolescent psychiatric patients referred to a child and 
adolescent psychiatric clinic in the county of S0r- 
Trondelag, Norway. We hypothesized that adolescents 
with a psychiatric disorder would have a high frequency 
of chronic pain, multisite pain and pain-related disabil- 
ity. We also predicted that the frequency would increase 
with age and that girls would report a higher frequency 
of chronic pain, multisite pain, and pain-related disabil- 
ity than boys would. Furthermore, we expected to find a 
higher risk of chronic pain and pain-related disability for 
adolescents with mood or anxiety disorders than for 
those with hyperkinetic disorders, and an even higher 
risk of chronic pain and pain-related disability among 
those with a combination of hyperkinetic and mood or 
anxiety disorders. 

Methods 

Study setting and participants 

The present study was part of the larger Health Survey 
undertaken at the Department of Child and Adolescent 
Psychiatry (CAP) at St. Olav's University Hospital in 
Trondheim, Norway. It was a cross-sectional study of all 



patients aged 13-18 years who visited the CAP clinic at 
least once between February 15, 2009 and February 15, 
2011. Emergency patients were also invited to participate 
after they were stabilized. The exclusion criteria were: 
considerable difficulties completing the questionnaire 
because of inadequate language skills, poor cognitive 
function or a severe psychiatric state that could not be 
stabilized sufficiently. 

During the study period, 2032 adolescent patients visited 
the CAP clinic at least once. Of these, 95 were missing 
registration data, and hence, were not included in study re- 
cruitment. Another 289 patients were excluded according 
to the exclusion criteria. As a result, 1648 patients (81.1%) 
were eligible and were invited to participate. Of these, a 
total of 717 (43.5%) participated in the CAP survey. To ex- 
plore the representativeness of the study population, an- 
onymous information about the total clinical population 
was collected from annual reports from St. Olav's Univer- 
sity Hospital, 2009-2011. All adolescents in the study 
period (n = 2032), minus those excluded (n = 289) were de- 
fined as the reference population (n = 1743). In accordance 
with the permissions given by the Norwegian Social Science 
Data Services; The Data Protection Official for Research, 
we compared age, sex and main reason for referral between 
participants (n = 717) and non-participants (n = 1026) of 
our reference population. Participants were 0.27 (95% CI: 
0.10-0.45) years older than the non-participants (mean 
(SD): 15.66 (1.65) vs 15.39 (1.95), P = 0.0015). There were 
more girls in the study group than in the non-participating 
group (393 (54.8%) vs. 509 (49.6%), P = 0.032). The main 
reason for referral did not differ between participants and 
non-participants (data not shown, exact Pearson chi-square 
test;/ 5 =0.11). 

Of the 717 participants who answered the CAP survey, 
151 were not assessed fully within the study period or did 
not meet the criteria for a psychiatric disorder, hence the 
present study included 566 adolescents, who all met the 
criteria for at least one psychiatric disorder: 307 girls 
(54.2%) and 259 boys (45.8%). The mean age was 
15.66 years, with 227 (40.1%) aged 13-14 years, 200 
(35.3%) aged 15-16 years, and 139 (24.6%) aged 17- 
18 years. 

Of the 566 adolescents, 24 received inpatient or ambu- 
latory treatment, the rest were outpatients. Because of 
the small number of inpatients, we did not distinguish 
between inpatients and outpatients in our analyses. 

Procedures 

Newly referred patients and patients already enrolled at the 
CAP clinic received verbal and written invitations during 
their first visit after the project started. Parental consent 
was obtained for participants under 16 years of age while 
participants aged 16 years or more gave written informed 
consent to participate. Parents were invited to provide 
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supplementary information and they also gave written in- 
formed consent to participate. The participants responded 
to an electronic questionnaire, accessed via a password- 
protected website. The questionnaire was completed at the 
clinic, without the presence of their parents. A project co- 
ordinator provided assistance if needed. The parents 
responded to a shorter questionnaire, either electronically 
or on paper. Data from the participants were collected from 
their medical records. 



Measures 
Medical records 

The diagnoses were determined according to the Inter- 
national Statistical Classification of Diseases and Related 
Health Problems, 10th revision (ICD-10) multi - axial diag- 
nostics (axes I - IV) [15]. The disorder causing the present 
referral, and hence, the one requiring the most treatment 
resources was set as the main diagnosis. Secondary diagno- 
ses were determined according to the same criteria as the 
primary diagnosis. Diagnoses were made during ordinary 
clinical practice by a child psychiatrist or psychologist after 
reaching a consensus with other professionals from the 
multi-disciplinary team. Diagnoses were registered in the 
medical records, and subsequendy used in this study. The 
CAP clinic follows standardized procedures for the assess- 
ment and diagnosis of common adolescent psychiatric dis- 
orders, including hyperkinetic disorders, autism spectrum 
disorders, tic disorders, psychosis, depression and eating 
disorders. The procedures typically require a thorough de- 
velopmental history, interviews with the adolescents and 
parents, and the use of rating scales suitable for the present- 
ing problem. The assessment may be supplemented with 
somatic examination, and possible coexisting disorders are 
explored. Psychological or educational testing is needed to 
assess learning disorders. 

In this study, we classified the patients according to 
the main Axis I psychiatric diagnoses (ICD-10 codes are 
specified in Table 1): mood disorders (n = 87, of these 74 
had a depressive disorder), anxiety disorders (n = 148), 
eating disorders (n = 22), autism spectrum disorders 
(n = 39), hyperkinetic disorders (n = 216) and other 
disorders (n = 54, of these 10 had conduct disorders, and 
the rest represented a broad spectrum of psychiatric 
disorders with low frequency). 

Owing to the presence of secondary diagnoses indicating 
comorbidity of mood or anxiety disorders with hyperkinetic 
disorders, we further compared three groups of patients: 
1) patients with mood or anxiety disorders, but not hyper- 
kinetic disorders (denoted MA-group, n = 223), 2) patients 
with hyperkinetic disorders, but not mood or anxiety disor- 
ders (denoted H-group, n = 188), and 3) patients with 
hyperkinetic disorders and mood or anxiety disorders 
(denoted HMA-group, n = 40). 



Pain 

The questionnaire in the CAP survey included questions 
about pain experienced during the last three months, not 
related to any known disease or injury [16]. Adolescents 
were asked to specify if they had experienced headaches or 
migraines, abdominal pain, or musculoskeletal pain (e.g. 
pain in the neck, shoulder, upper back, lower back/but- 
tocks, chest, or upper and lower extremities). There was an 
illustration of an anatomical figure adjacent to these ques- 
tions, showing the location of the named areas. The fre- 
quency of pain in each location was specified as; never/ 
seldom (1), once a month (2), once a week (3), more than 
once a week (4), or almost every day (5). Chronic pain was 
defined as pain not related to any known disease or injury, 
occurring at least once a week in the last 3 months. 
Chronic musculoskeletal pain was defined as having 
chronic pain in at least one of the musculoskeletal locations 
(neck or shoulder, upper back, lower back or buttocks, 
chest, upper and/or lower extremities). Multisite pain was 
defined as having chronic pain in three locations or more. 

Subjective disability index 

A subjective disability index was used to measure the im- 
pact of chronic pain on daily functioning [12,17]. The ado- 
lescents answered yes or no to five statements: "I have 
difficulties falling asleep because of pain and aching", "Pain 
or aching disturbs my (good) sleep", "Because of pain I have 
difficulties sitting during a lesson", "Pain makes it difficult 
for me to walk more than 1 km", and "Pain and aching hin- 
der me in my leisure activities". One point was given for 
each affirmative answer, giving a total score of 0-5, where 0 
is equivalent to pain not affecting daily living and 5 is 
equivalent to pain affecting all the specified areas in daily 
living. In this study, scores ranging from 3-5 were used to 
indicate disability. 

Socioeconomic status 

The highest reported educational level of the parents was 
used to represent SES of the adolescents. Parental educa- 
tion level was measured on a four-point scale: less than 
compulsory school or 1-2 years in high school (0-11 years), 
n = 53 (10.4%); completed high school, including those who 
had one year of education or training after high school 
(12-13 years), n = 226 (44.5%); academy/university for up 
to four years (14-15 years), n = 145 (28.5%); and academy/ 
university for five years or more, or a PhD (16 years or 
more), n = 84, (16.5%), yielding a total of n = 508 (89.8%). 

Statistics 

Differences in proportions were analyzed using the Pearson 
chi-square test. Trends in proportions were analyzed 
using the Cochran-Armitage test. Risk of pain or pain- 
related disability for adolescents in the MA-group and 
HMA-group versus those in the H-group was analyzed 
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Table 1 Frequency of chronic pain, pain location, and pain-related disability across psychiatric disorders in 566 
adolescent psychiatric patients 



Age (years): mean (SD) n = 566 
Chronic pain: n (%) n = 560 

- Headache/Migraine: 
n (%) n = 551 

- Musculoskeletal pain: 
n (%) n = 560 

- Abdominal pain: n (%) n = 551 

Multisite pain: n (%) n = 560 

Subjective Disability Index: 
n (%) n = 564 



Total sample 

n = 566 

15.7 (1.7) 
393/560 (70.2) 
226/551 (41.0) 



Mood 
(affective) 
disorders 3 



Anxiety 
disorders b 



r ... Autism 
Eating 

.. j c spectrum 
disorders . d 

disorders 



n = 87 n = 148 n = 22 n = 39 

16.4(1.6) 15.8(1.7) 16.3(1.1) 15.3(1.5) 

67/85 (78.8) 1 13/148 (76.4) 16/22 (72.7) 22/37 (59.5) 

48/84 (57.1) 72/144(50.0) 9/22 (40.9) 9/36 (25.0) 



Hyperkinetic 
disorders 6 

n = 216 

15.4 (1.7) 
141/216 (65.9) 
70/216 (33.2) 



323/560 (57.7) 56/85 (65.9) 95/148 (64.2) 9/22 (40.9) 18/37 (48.6) 118/216 (55.1) 

187/551(33.9) 38/84(45.2) 61/144(42.4) 12/22 (54.5) 8/36 (22.2) 50/216 (23.7) 

209/560 (37.3) 45/85(52.9) 64/148 (43.2) 8/22 (36.4) 8/37 (21.6) 67/216 (31.3) 

125/564(22.2) 32/85(37.6) 36/148 (24.3) 3/22 (13.6) 4/39 (10.3) 45/216 (20.8) 



Other disorders' 

n = 54 

15.3(1.7) 
34/54 (63.0) 
18/54 (33.3) 

27/54 (50.0) 

18/54 (33.3) 
17/54 (31.5) 
5/54 (9.3) 



The numbers in this table, for example 67/85 (78.8), indicate that 67 of 85 with mood (affective) disorders had chronic pain, which shows that we had two 

missing values (n - 87). This applies to the entire table. 

a F31-F34, F38-F39. 

b F40-F 44, F48 and F93. 

C F50. 

d F84. 

e F90. 

f F20-F21, F28-F29, F54, F59-F60, F91-F92, F94-F95 and F98. 



using logistic regression. Ninety-five percent confidence 
intervals (CI) are reported where relevant. Two-sided 
P values of < 0.05 were considered statistically significant. 
Data were analyzed using SPSS 19 (IBM, Chicago, USA). 

Ethics 

Written informed consent was obtained from adoles- 
cents and parents prior to inclusion, in accordance with 
the study procedures in the CAP survey. Study approval 
was given by the Regional Committees for Medical and 
Health Research Ethics (reference numbers for CAP sur- 
vey: 4.2008.1393, present study: 2011//2061/REK midt), 
and by the Norwegian Social Science Data Services 
(reference number for CAP survey: 19976). 

Results 

Frequency of chronic pain 

Among adolescents who had a psychiatric disorder 
(n = 566), chronic pain was found in 70%, and those with 
mood and anxiety disorders had the highest prevalence, 
with 79% and 76% reporting chronic pain, respectively 
(see Table 1). This pattern was consistent for headache/ 
migraine, musculoskeletal pain, multisite pain and pain- 
related disability. Chronic musculoskeletal pain was the 
most frequent type of pain (location); it was reported by 
58% of the adolescents in the total sample. Specifically, 
66% of adolescents with mood disorders and 64% with 
anxiety disorders reported chronic musculoskeletal pain. 
Adolescents with eating disorders had the highest preva- 
lence of abdominal pain (55%), and the same group also 
had a high prevalence of chronic pain (73%). Among 



those with hyperkinetic disorders, chronic pain (66%) 
and musculoskeletal pain (55%) were the most common 
pain conditions. 

Figure 1 illustrates that as participant age increased, 
chronic pain (OR = 1.26, CI 1.13-1.40, P< 0.001), and 
multisite pain (OR = 1.37, CI 1.24-1.51, P = 0.016) also 
increased significantly in adolescents with a psychiatric 
disorder, whereas pain-related disability did not 
(OR = 1.01, CI 0.91-1.13, P = 0.793). 

Chronic pain and pain-related disability in the main 
groups 

Table 2 compares the chronic pain and pain-related dis- 
ability reported by each group. Adolescents in the MA- 
group had a higher prevalence of chronic pain (all three 
locations), multisite pain and pain-related disability than 
those in the H-group (P < 0.05). In addition, adolescents 
in the HMA-group had a higher prevalence of chronic 
pain (all three locations), multisite pain and pain-related 
disability than those in the H-group, with statistically 
significant differences in chronic headaches (51.3% vs 
30.6%, P = 0.013), chronic abdominal pain (47.4% vs 
19.6%, P< 0.001), multisite pain (57.5% vs 26.9%, 
P< 0.001) and pain-related disability (35.0% vs 18.6%, 
P = 0.022). The HMA-group had a non-significant higher 
frequency of almost all types of chronic pain and pain- 
related disability than the MA-group did. 

In the total sample (n = 566) of adolescents with psychi- 
atric disorders, girls reported a higher frequency of chronic 
pain than boys did (82.7% vs 55.1%, P < 0.001). Correspond- 
ing results were found among those in the MA-group, 
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-Chronic pain 
Multisite pain 
Pain disability 



13-14 years 1 5-1 6 years 1 7-1 8 years 

Figure 1 Prevalence of chronic pain, multisite pain and pain disability as a function of age in 566 adolescents with a 
psychiatric disorder. 



H-group and HMA-group. Girls also reported a higher fre- 
quency of chronic pain in all three locations (P < 0.05), as 
well as multisite pain (P < 0.001). Furthermore, in the MA- 
group and in the H-group, girls reported more pain-related 
disability {P < 0.05) than boys did. 

Separate analyses stratified by sex showed that fre- 
quency of chronic pain (in all three locations), multisite 
pain and pain-related disability in girls was higher in the 
MA-group than in the H-group, and even higher in the 
HMA-group, yet not all differences were statistically sig- 
nificant. Girls in the MA-group experienced a higher 
frequency of chronic headache than girls in the H-group 
(63.0% vs 30.6%, P = 0.005), and they also reported more 
chronic abdominal pain (54.5% vs 19.6%, P = 0.003) and 
multisite pain (56.3% vs 26.9%, P = 0.032). 

Girls in the HMA-group experienced a higher frequency 
of multisite pain than girls in in the MA-group did (80.0% 
vs 56.3%, P = 0.025), and compared with the H-group, they 
also reported a higher frequency of chronic headaches 
(68.0% vs 43.2%, P = 0.032), chronic abdominal pain (60.0% 
vs 33.3%, P= 0.018), and multisite pain (80.0% vs 41.3%, 
P = 0.001). For boys, the frequency of pain-related disability 
was significantiy higher among boys in the HMA-group 
than those in the H-group (33.3% vs 12.4%, P = 0.032). The 
frequency of pain did not differ between boys in the MA- 
group and those in the H-group (see raw data in Table 2). 

Risk of chronic pain and pain-related disability 

Adolescents in the MA-group had a higher risk of chronic 
pain (OR = 1.83, CI 1.19-2.83, P= 0.006) and pain-related 
disability (OR = 1.78, CI 1.12-2.85, P= 0.016) than those in 
the H-group did. Furthermore, adolescents in the HMA- 
group had an even higher increased risk of pain-related dis- 
ability (OR = 2.35, CI 1.16-4.97, P = 0.025) than those in 



the H-group (see Table 3). However, when analyses were 
performed by sex, the associations above disappeared (data 
not shown). 

Furthermore, the increased risk of chronic pain and 
pain-related disability in the MA-group was no longer 
significant after adjusting for sex. For adolescents in the 
HMA-group, although not significant, the risk of 
chronic pain increased when adjusted for SES 
(OR = 2.06, CI 0.83-5.10, P = 0.117). Furthermore, the 
increased risk of pain-related disability among adoles- 
cents in the HMA-group was still high when adjusted 
for sex (OR = 2.00, CI 1.12-4.29, P = 0.075), and the risk 
increased when adjusted for age (OR = 2.37, CI 1.12- 
5.01, P = 0.024) and SES (OR = 2.74, CI 1.19-6.31, 
P = 0.018) as well. With adjustment for sex, age and SES 
in the final model, there was no increased risk of chronic 
pain, and no significantly increased risk of pain-related 
disability for those in the MA-group, but there was a 
borderline significant risk of pain-related disability in the 
HMA-group group compared with the H-group 
(OR = 2.35, CI 1.00-5.52, P = 0.051). 

Discussion 

In this cross-sectional study of adolescents with psychi- 
atric disorders, two-thirds reported chronic pain. One in 
five experienced pain-related disability, and reports of 
pain increased with age. Girls reported a higher fre- 
quency of chronic pain and pain-related disability than 
boys did. Adolescents with mood or anxiety disorders 
had a significantly higher frequency of chronic pain and 
pain-related disability than those with hyperkinetic dis- 
orders; however, this association practically disappeared 
when adjusting for sex. Adolescents with hyperkinetic 
and mood or anxiety disorders had a two to three-fold 
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Table 2 Frequency of pain, multisite pain, and pain disability in 566 adolescents in the total sample, and in 451 
adolescents in the main groups: MA-group, H-group and HMA-group, specified for girls and boys 





Total sample 




H-cj roup 






MA-group 




HMA-group 




Total 


Girls 


Boys 


Total 


Girls 


Boys 


Total 


Girls 


Boys 


Total 


Girls 


Boys 




n = 566 


n = 307 


n = 259 


n = 188 


n = 75 


n = 113 


n = 223 


n = 158 


n = 65 


n = 40 


n = 25 


n = 15 




n (%) 


n (%) 


n (%) 


n (%) 


n (%) 


n (%) 


n (%) 


n (%) 


n (%) 


n (%) 


n (%) 


n (%) 


Chronic pain: 


393/560 


253/306 


140/254 


1 20/1 86 


59/75 


61/111 


170/221 


133/158 


37/63 


31/40 


22/25 


9/1 5 


n = 560 


(70.4) 


(82.7) 


(55.1) 


(64.5) 


(78.8) 


(55.0) 


(76.9) 


(84.2) 


(58.7) 


(77.5) 


(88.0) 


(60.0) 


- Headache/Migraine: 


226/551 


169/301 


57/250 


56/1 83 


32/74 


24/109 


114/217 


97/154 


17/63 


20/39 


17/25 


3/14 


n = 551 


(41.0) 


(56.1) 


(22.8) 


(30.6) 


(43.2) 


(22.0) 


(52.5) 


(63.0) 


(27.0) 


(51.3) 


(68.0) 


(21.4) 


- Musculoskeletal pain: 


323/560 


209/306 


114/254 


99/1 86 


51/75 


48/1 1 1 


143/221 


112/158 


31/63 


27/40 


21/25 


6/15 


n = 560 


(57.7) 


(68.3) 


(44.9) 


(53.2) 


(68.0) 


(43.2) 


(64.7) 


(70.9) 


(49.2) 


(67.5) 


(84.0) 


(40.0) 


- Abdominal pain: 


187/551 


147/302 


40/249 


36/1 84 


25/75 


11/109 


95/217 


84/1 54 


11/63 


18/38 


15/25 


3/13 


n = 551 


(33.9) 


(48.7) 


(16.1) 


(19.6) 


(33.3) 


(10.1) 


(43.8) 


(54.5) 


(17.5) 


(47.4) 


(60.0) 


(23.1) 


Multisite pain: 


209/560 


158/306 


51/254 


50/1 86 


31/75 


19/111 


103/221 


89/158 


14/63 


23/40 


20/25 


3/15 


n = 560 


(37.3) 


(51.6) 


(20.1) 


(26.9) 


(41.3) 


(17.1) 


(46.6) 


(56.3) 


(22.2) 


(57.5) 


(80.0) 


(20.0) 


Subjective Disability Index: 


1 25/564 


90/307 


35/257 


35/188 


21/75 


14/113 


64/221 


53/158 


11/63 


14/40 


9/25 


5/15 


n = 564 


(22.2) 


(29.3) 


(13.6) 


(18.6) 


(28.0) 


(12.4) 


(29.0) 


(33.5) 


(17.5) 


(35.0) 


(36.0) 


(33.3) 



H-group represents those with hyperkinetic disorders; MA-group represents mood or anxiety disorders; HMA-group represents hyperkinetic and mood or anxiety 
disorders. The diagnostic groups of "other disorders" (n = 54), "eating disorders" (n = 22), and "autism spectrum disorders" (n = 39) are a included in the sample of 
adolescents with a psychiatric disorder in this table (n = 566), but were too diverse to be included in the three main groups of disorders (n = 451). The numbers in 
this table, for example 393/560 (70.4), indicate that 393 out of 560 adolescents with a psychiatric disorder had chronic pain, which show that we had six missing 
values (n = 566). This applies to the entire table. 



increased risk (fully adjusted) of pain-related disability 
compared to those with hyperkinetic disorders alone. 

In our study, 70% of adolescent psychiatric patients 
reported chronic pain, a higher frequency than that in the 
general adolescent population [1]. A Dutch longitudinal 
study found that children continued to suffer from chronic 
pain and psychiatric disorders in adolescence and young 
adulthood [18]. In a literature review, Bair et al. found evi- 
dence of chronic pain in a mean 65% of adult patients with 
depression [3], while in our study the prevalence was 79% 
for the group with mood disorders, of which depression 
was the most prevalent disorder. Possible explanations for 
this high frequency of pain may be that somatization or 
chronic pain might act as a manifestation of a psychiatric 
disorder, or that pain is a specific symptom of the disorder 
[3]. Depression and chronic pain also have many common 
features, including fatigue, sleep disturbances, and deficits 
in memory and attention [3,19]. This is, possibly, explained 
by shared genetic factors, biological pathways and neuro- 
transmitters, often labeled the depression-pain dyad 
[20,21]. Depression is also associated with pain in multiple 
areas of the body [22], and in our study, the mood disorder 
group had the highest frequency of multisite pain. Those in 
the MA-group reported a higher frequency of multisite 
pain than those in the H-group did. 

Among adolescents with anxiety disorders in our 
study, three out of four reported chronic pain. Possible 
reasons for the high frequency may be the mutual main- 
tenance model [23,24], which holds that components of 
anxiety disorders maintain or worsen symptoms of pain, 



and components of pain maintain or worsen the 
symptoms of anxiety disorders. In addition, the shared 
vulnerability model suggests that individual, possibly 
genetically influenced, factors predispose the develop- 
ment of anxiety and chronic pain [25]. Anxiety and de- 
pression often coincide [26], which may increase the risk 
of pain, and this could possibly explain the high frequen- 
cies of chronic pain in adolescents with anxiety and de- 
pression in our study. 

Chronic musculoskeletal pain was the most frequent 
type of chronic pain reported by adolescents in this 
study. In some previous studies of adolescents in the 
general population, headaches were reported to have the 
highest prevalence, followed by abdominal pain and 
musculoskeletal pain [7,27]. Our results thereby extend 
previous findings, but the various definitions of muscu- 
loskeletal pain may explain these different results. A 
Spanish cross-sectional study of almost 30,000 adoles- 
cents and adults showed that neck and low back pain 
were associated with depression [28]. This is in keeping 
with our results, because those with mood disorders had 
the highest frequency of chronic musculoskeletal pain. 

Adolescents in the MA-group reported a significantly 
higher frequency of chronic headaches, chronic musculo- 
skeletal pain, and chronic abdominal pain than those in the 
H-group did. This is in line with previous studies, which 
found that anxiety and depression in adolescents are associ- 
ated with headaches [29], chronic musculoskeletal pain [30] 
and abdominal pain [31]. The association between depres- 
sion, anxiety, and headaches/migraines is proposed to be a 
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Table 3 Logistic regression with chronic pain and pain-related disability as dependent variables, and with groups of 
disorders as independent variables 



Overall 

Unadjusted 
H-group (ref) 
MA-group 
HMA-group 
Adjusted separately for 
Sex 

H-group (ref) 
MA-group 
HMA-group 
Age 

H-group (ref) 

MA-group 

HMA-group 

Socioeconomic status 

H-group (ref) 
MA-group 
HMA-group 
Adjusted for all 

H-group (ref) 

MA-group 

HMA-group 



n 

447 



447 



44/ 



314 



314 



Risk of chronic pain 

OR (95% CI) 



1.83 (1.19 to 2.83) 0.006 
1 .89 (0.85 to 4.22) 0.118 



1 .27 (0.80 to 2.03) 0.316 

1 .49 (0.65 to 3.43) 0.345 

1 

1.62 (1.04 to 2.52) 0.035 

1.84 (0.82 to 4.13) 0.142 



1 .78 (1 .06 to 2.98) 0.030 

2.06 (0.83 to 5.10) 0.117 

1 

1.14 (0.65 to 2.01) 0.643 

1 .65 (0.63 to 4.28) 0.306 



n 

449 



449 



449 



316 



31 e 



Risk of pain-related disability 

OR (95% CI) P 

1 

1.78 (1.12 to 2.85) 0.016 
2.35 (1.16 to 4.97) 0.025 



1 

1 .40 (0.86 to 2.29) 0.182 

2.00 (0.93 to 4.29) 0.075 

1 

1.82 (1.13 to 2.93) 0.013 

2.37 (1.12 to 5.01) 0.024 

1 

1 .74 (0.98 to 3.07) 0.057 

2.74 (1.19 to 6.31) 0.018 

1 

1.40 (0.77 to 2.55) 0.274 

2.35 (1.00 to 5.52) 0.051 



H-group represents those with hyperkinetic disorders; MA-group represents mood or anxiety disorders; HMA-group represents hyperkinetic and mood or 
anxiety disorders. 



result of a neurolimbic dysfunction [32], where shared 
pathways in the limbic system are altered. Limbic dysfunc- 
tion, in addition to hypothalamic dysfunction, might also 
be a possible reason for headaches in adolescents with eat- 
ing disorders [33], where abnormal levels of several neuro- 
transmitters (e.g., dopamine) are present. Adolescents with 
eating disorders reported a high frequency of abdominal 
pain, which is in accordance with previous studies [34,35]. 
The abdominal pain in adolescents with eating disorders 
may be a direct consequence of their illness. Dysfunction of 
the digestive organs may arise because of weakened stom- 
ach muscles and possible damage to the nerves involved in 
digesting food [36]. 

Chronic pain is known to affect daily functioning 
greatly [37], and may worsen the quality of lives of suf- 
ferers compared with those without chronic pain [38]. In 
our study, pain-related disability in daily living was expe- 
rienced by one in five adolescents, a finding that is sup- 
ported by several other studies [39-41]. In a prospective 
longitudinal study, Hall et al. found that symptoms of 
depression may mediate the effect of pain on disability 
[42] . This may explain our findings of the high frequency 
of pain-related disability among adolescents with mood 



disorders. The management of chronic pain requires 
identification of the biological, psychological, and social 
aspects of the pain, as well as an understanding how 
these components interact [43]. 

We found that the frequency of chronic pain and 
multisite pain increased with age, which is in agreement 
with current evidence [7,27] . In our study, age had no effect 
on pain-related disability, which contradicts a previous Ger- 
man cross-sectional study with 749 adolescents and chil- 
dren reporting an increase in pain-related disability with 
age [41]. This may be explained by the use of different 
questions regarding the severity of pain-related disability 
and suggests that further studies should be conducted. 

Chronic pain was reported significantly more frequently 
by girls than by boys, regardless of the location of pain. This 
is consistent with previous findings [7,10,12,27,41]. Girls 
reported a higher frequency of multisite pain, and this is 
also in line with other studies [27,44-46]. It is suggested that 
sex hormones influence pain thresholds and tolerance, 
making girls more sensitive to pain than boys [47], but such 
findings are inconsistent [10]. Males may also have a stron- 
ger analgesic response in the u-opioid receptor in the brain 
than females have when experiencing pain [47], but the 
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findings are ambiguous [48,49]. In addition to this bio- 
logical mechanism, sex differences in pain perception are 
also thought to be mediated by psychological and sociocul- 
tural factors [47,50]. This may help us understand why girls 
generally report a higher frequency of pain than boys do. 
Girls also reported a higher frequency of pain-related dis- 
ability than boys, which is in line with studies showing that, 
in the general population, girls report more restrictions on 
daily living due to pain than boys do [41,51]. 

In some studies, low SES is reported to be associated 
with more chronic pain in adolescents, but the findings 
are conflicting [7]. SES is often measured as a combin- 
ation of education, income, and occupation. In this study 
we used only parents' education as proxy for SES, which 
may not be comprehensive enough to provide the differ- 
entiated information needed in the adolescents' SES. 
Still, the difference in chronic pain in the MA-group ver- 
sus the H-group could not be explained by education as 
proxy for SES, but rather it was explained by the high 
frequency of pain, as well as the presence of mood or 
anxiety disorders in girls. 

A study of adolescents and adults in the general popu- 
lation showed that pain-related disability was associated 
with low SES [52]. In our study, the increased risk of 
pain-related disability in adolescents in the HMA-group 
compared with those in the H-group is in agreement 
with previous findings, showing that the presence of 
multiple psychiatric disorders was associated with 
greater pain-related disability in adults and adolescents, 
compared with that of individuals with one disorder [2]. 

Our study had several strengths; it included a relatively 
large clinical sample, providing a high degree of preci- 
sion in the estimates. Psychiatric diagnoses were classi- 
fied by a clinician according to the ICD-10, thereby 
removing the limitations of using self-report measures 
to establish psychopathology. Unlike previous research, 
we investigated chronic pain across diagnoses to dis- 
cover associations between psychiatric diagnostic groups 
and chronic pain and pain-related disability. 

Some limitations of this study need to be taken into 
account. Girls were somewhat overrepresented in the 
study group compared with the non-participating group, 
which may contribute to the high frequency of pain in 
the total sample. However, we adjusted for sex in the 
risk analyses, and sex did not explain the increased risk 
of pain-related disability among adolescents in the 
HMA-group. 

The participants were representative with regard to rea- 
sons for referral, coded according to a national classification 
system of suspected disorders. Although the reason for re- 
ferral indicates the main problem area that will be subjected 
to examination, it may not coincide completely with the 
final diagnosis. Hence, our results may not be applicable to 
other populations and study settings. Inter-rater reliability 



for diagnostic assessment was not available. However diag- 
noses were made by an experienced child psychiatrist or 
psychologist after arriving at a consensus with professionals 
from the multi-disciplinary team adhering to national 
guidelines and procedures. 

We measured subjective pain complaints among adoles- 
cents using self-report questionnaires. The adolescents 
reported their pain complaints both currently and retro- 
spectively for the three months prior to assessment. Retro- 
spective reports may be influenced by recall bias, which in 
turn could have led to under- or overestimation of pain in 
this study. During the study period, 2032 adolescent pa- 
tients visited the CAP clinic at least once. Of these, 95 were 
missing registration data, and hence, were not included in 
study recruitment. Furthermore, only 43% of the eligible 
and invited patients participated in the CAP survey, which 
means that this study requires replication. Because a con- 
trol group was not included in the study design, the results 
were discussed in relation to the extensive literature on this 
subject. 

Conclusions 

In this study, seven out of 10 adolescents with psychiatric 
disorders reported chronic pain. Furthermore, pain gener- 
ally increased with age, and girls experienced more chronic 
pain than boys did. Adolescents with mood or anxiety dis- 
orders had a higher risk of chronic pain than adolescents 
with hyperkinetic disorders did; however, this could be 
explained by sex. Comorbidity between hyperkinetic and 
mood or anxiety disorders entailed a twofold increased risk 
of pain-related disability. The underpinning mechanisms 
behind these relationships involve biological, psychological 
and sociocultural factors. For clinicians, awareness and 
early detection of chronic pain in adolescents with psychi- 
atric disorders is important. Both conditions emerge early 
in life and are associated with poor quality of life and poor 
long-term outcomes. Nevertheless, these conditions are po- 
tentially modifiable and treatable, yet adequate treatment 
depends on diagnosing both correctly. Clinicians should 
routinely include an evaluation of pain and relevant somatic 
aspects in the clinical assessment. Similarly, clinicians who 
treat pain should include a short psychiatric screening in 
their assessment. Further research should supplement 
present knowledge by using a prospective design to investi- 
gate both the causal relationships and long-term course 
and outcome of comorbid pain and psychiatric disorders. 
Future studies should also evaluate the effect of interven- 
tions or treatment that aim to reduce long-term disability. 
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